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1 
This invention concerns variable-pitch pro- 
pellers of the kind in which the blades are ca- 
pable of adjnstment from a positive angle to pro- 
vide forward thrust to a negative angle to provide 
backward thrnst--hereinafter referred to as re- 5 
versible pitch propellers. 
The object of the present invention is t pro- 
vide a variable-pitch propeller of the kind re- 
ferred to in which the pitch of the blades is auto- 
matically adjnsted within the positive and nega- 10 
rive pitch ranges. 
According to this invention a reversible, vari- 
able-pitch propeller comprises a pitch-change 
mechanism for adjusting the propeller blades, 
means for normally limiting the movement of the 15 
blades fo within the positive pitch-range, a con- 
stant speed unit for automatically regulating the 
pitch-change mechanism in the positive and 
negative pitch ranges and a manual conrol for 
over-riding the constant-speed unit so that if op- 20 
erates the pitch-change mechanism to move the 
blades t within the negative pitch-range and for 
simultaneously removing the blade-movement- 
limiting means. 
The manual control is preferably adapted also 25 
fo reverse the sense of the control effects on the 
pitch-change mechanism of the constant-speed 
unit when the control is actuated fo bring the 
blades into the negative pitch-range. 
The present invention flnds particular appli- 30 
cation t variable pitch propellers in which the 
pitch-change mechanism is hydraulically oper- 
ated for pitch-change movements in both senses 
in which case the manual, control is adapted to 
bring int operation an over-riding hydraulic 35 
motor to over-ride the constant-speed unit and a 
reversing hydraulic motr t adjust a valve and 
thereby transpose the ducts from the unit fo the 
pitch-change mechanism. 
A practical application of the invention will 4o 
now be described by way of example, with refer- 
ence to the accompanying drawings whereof: 
Figure 1 is a diagrammatic view, partly in sec- 
tion of the propeller and lts control mechanism, 
and 45 
Figure 2 is a fragmentary view of an alterna- 
tive construction of a part of the mechanism of 
Figure 1. 
The propeller which is diagrammatically shown 
in the accompanying drawings ls for use on a gas 50 
turbine engine in which the propeller, compressor 
and turbine constitute a common rotary system, 
the turbine being directly coupled to the com- 
pressor and being also coupled to the propeller 
through a .reduction gear. The drive from the  
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turbine to the propeller is not shown in the draw- 
lngs for the sake of clarity. 
The propeller is generally indicated by the ref- 
erence numeral § and is hydraulically operated 
for which purpose it bas a pitch-change motor 
the rare 7 of which is connected by a link 6 _a rod 
9 and pin ! 0 with each of the loropellër blades 
Hydraulic fluid for the operaion 0fthe pitciï- 
Change motor 6 is provided by a pump 12 which 
supplies fluid under pressure to the_ valve 13 of a 
constant speed unit, generally indicated by the 
reference numeral 14. The unit 14 is of kn0wn 
construction and comprises a flyweighgovernor 
I§ which is provided to adjust the valve 13. The 
pressure fluid passes from the valvel to the 
motor. 6. 
There is also associated with the_propeller 6 an 
electrically-driven feathering pump 
adapted to provide fluid for the operation of the 
hydraulic motr 6 when the blades I I are to be 
moved to their feathered position or returned 
from said feathered position. 
The gas turbine engine is under the.controlof 
the pilot, the speed, and hence the power de- 
livered by the engine, being reguláted by means 
of a control 17 in the pilot's cockpï. The power 
confrol I is connected o a fuêï valve (no 
shown) of the gas turbine engine nd s also con- 
nected through a sùitable linkagë I$ with the 
axially adjustable sleeve. 19 of .thWunit-14.- 
Movements of the linkage 18 Wfll r0tàte thë gear 
20 which meshes with a rack 21 formedon the 
sleeve 19 so that the latter will be adjusted 
vertically to vary the datum setting of lïe con- 
stant speed unit by adjnsting the loading on the 
governor spring 22. It will be appreciated, .there- 
fore, that when the control I_ ls adjusted the 
quantity of fuel passing to the turbine erigine and 
ifs speed are both regulated and in this way a de- 
sired relationship is at all thnes maintained be- 
tween speed and power of the engine. Simul- 
taneously the datum setting of the unit 
varied so that it accords with the operàting con-. 
ditions of the engine selected by the pilot; thë 
blades I I are moved in known manner as the 
datum setting of the unit 4 is adjusted 
their pitch is made to correspond tthe newly se- 
lected value of speed. 
The control I is movable along a slot 2 from 
one end C corresponding t slow running of the 
turbine engine towards the position A which cor- 
responds to full power. Intermediate the p0Si- 
tions A and C of slot 2 is a gae 26 which allóws 
the control I  to pass int the slot 24; and there- 
after if ls movable towards the end B-thereoL 



The posito n B of the control ! 7 also corresponds 
to the ffill powerof the gas turbine engine. 
Whils the c0ntrol |7 is within slot 23 the pro- 
peller blades are operating vithin their positive 
pitch-range so that the propeller thrust is 
plied to propel the aeroplane forwardly. Vhen 
the controt |7 is in slot 24 the propeller bladès are 
seç within the negative pitch-range as herein- 
after described, and the propeller thrust is. ap- 
plied as a braking force to the aeroplane. . 
The pump |2 is supplied with off under pres- 
sure from the lubricating system of the turbine 
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switch 48 and in parallel across soleno.id 37, The 
latter is adjusted by a pitch-varying, device as 
later described. The contact 4B of switch 48 is 
connected to the contact 42 of switch 4| whils 
contact 41 is connected with contact 4. With 
the arrangement described, when arm 4| engages 
contact 43 and arm 4 engages contact 4 sole- 
noid 3 on]y is energised. Upon arm 4| engaging 
contac 42 and arm. 4 engaging contact 4S the 
pairof solenoids ., 37 are energised. 
Thearm 4 is adjusted by a slide 4S which is 
connected to .one arm of a bell-crank lever 4 

engine by a pipe 2,. The pressure off from the the 0ther arm of which carries a slipper $ to 
pump |2 is delivered to the valve |3 by a-pipe .... engage -vith a circular plate | which rotates 
and there is a branch $! from thispipe:which 15 " with th propeller 8. The plate | is axially ad- 
leads to a pair of valves  and 2. : The valve 2l . justable by means of a rod 2--one of which is 

regulates the passage of pressure oil .from the 
branch 3| to a motor 29, whilst the valve 28 
regulates the passage of fiuid from the branch 
| to a pair of motors 3 and 3. 
"The motor 29 is connected through a lost mo- 
tion device $4 with the valve spindle of thecon- 
stnt speed unit |-4-the arrangement being that 
when the motor 29 is brought into operation the 
unit.is overridden in its operation. Accordingly, 
forconveniende the moter29 wfll be referred to 
as-the '-'overriding motor," its control valve - as 
the:"'overriding,valwe '' and a solenoid-5 which 
c0nrols the operation of the valve 2 will be re- 
fered :te .as .the "overriding- selenoid." 
The, moter 33 is directly connected with the 
valve 3 which is only brought into operation 
when .it isdesired to move the .blades from one 
pitch range-te the other during reversing or un- 
zevrsing, of the blades. For convenience the 
valve 38 is referred to as the "reversing valve" 
and the moter-33 and valve 28 will therefore-be 
referred, to as the "reversing motor" and "revers- 
ing valve ' respectively. Th .valve-28 is actuated 
by a: solenoid .3 which wfll be referred .fo here- 
inafter .as the "reversing solenoid." 
The reversing valve 3 is-urged by a spring 8 
te assume a position in which the .pitch adjust- 
ments-are performed under the control .of the 
unit |4 with the blades maintained in the posi- 
tive pitch-range. 
It will be understood that when the reversing 
moter $ is-brought into operation th pressure 
fluid-:w-hichds supplied to it from -valve 2 also 
passes to motor 32. The latter is associated with 
m. reliefvalve-9 which closes . pipe line con- 
nedting .the pipes 2 and $9 together. The re- 
lief:valve 9 is set by spring 4{} so that'upon a 
predetermined delivery pressure being exceeded 
bypump |2 oiL passes from the detivery to the 
suction:side of the pump. hen the motoï 32 
is -brought inte operation it compresses spring 4} 
and the pressure at which the relief valve-op- 
erates is increased--for this reasonthe moter 32 
will hereinafter be called the "pressure-increas- 
ing motor." 
There is associated with the control | a two- 
position, switch whose switch-arm 4|-is-adjust- 
able to engage contact 42 by the control | as 
it is moved ttu'ough the gare 25 from the sl-ot 23 
to theslo$ 2. Simflarly. when the control |  is 
moved through the gate-2 rom the Slot 24 to 
the slot 23 the switch-arm' 4| is moved away 
rom contact 42 and brought into engagement 
with the contact 4. 
- The solenoïd 3 is connected in series with a 
battery 44 and with contact 2 so that when 
the switch arm 4| engages this contact the sole- 
noid-will be energlsed, The solenoid 3 is con- 
nected'ln series with the arm' of a" two-position / 

. associated with each blade ||. The rod 32 
is spring urged towards the left and into engage- 
ment with a pin  carried by the foot of the 
o_0 propeller blade ||. The rod 2 and pin 83 con- 
stitute a lost motion mechanism so that in the 
positive pitchirange of adjustment of.the blades 
|| the pin 3 does not engage the rod 2--the 
switch 45 cannot, therefore, be actuated.. When 
5 the propeller blades have reached a fine pitch 
setting only a little above zero pitch the lost mo- 
tion is taken up and the switch  wfll be under 
the control of the propeller. This for instance 
may occur ai a pitch setting of about +5 °. A 
3O the blades of the propeller are moved-into the 
reverse piteh-range the slipper 4 is adjusted te 
more the switch arm. 4 towards engagement 
with contact . This will occur shortly after 
the blades have moved .inte the negative pitch 
35 range ai say ---5 °. 
When the motor $ is. brought into oPeration 
to move the blades .| | through the positive pitch- 
range towards the negative pitch-range the rare 
 is moved tewards the left by pressure fluid from 
4O the motor |2 which is îed along the pipe .4to 
behind the rare t. Pressure flnid from pipe  
also passes along a duct  te the right hand end 
of valve . The latter is urged by a spring  
tewards the right. When the rare  has set the 
-, blades || to approximately the. zero pitch posi- 
tion a cylindrical extension 88 of the rare  
engages with a series of circumferentially spaced 
stops 89. The latter are constituted by enlarge- 
ments of resflient flngers  .which are carried 
5o. by a ring |. The fingers 6 are designed so 
as normally to cotlapse radially inward but are 
maintained against such movement by an abut- 
ment 64 which is capable of axial movement to- 
wards the ïight against spring 2. Such an ar- 
5 rangement of stop for the rare of the pitch- 
change motor is-known and need not be de- 
scribed in greater..detafl. 
When the cylindrical portion 8 of the rare  
engages the stops 89 the .rare is brought to rest 
6o but if the pump |2 continues to deliver pressure 
fluid through pipe ,-the hydraulic pressure 
within the moter 6 rises. The increased pressure 
is communiCated by conduit.  to the valve  
and uponthe pressure attaining a predetermined 
5 value the valve 5B is moved against its spring  
towards the left. This permits the pressure fluid 
to pass through the valve to a passage $-vhich 
leads te the left hand end of the cylindrical abut- 
ment 4. The latter is thereupon moved towards 
7O the right against the action of itsspring 62.and 
clear of the fingers 89. The latter will therefore 
collapse radially inwards and permit the rare  
further movement towards the left to. bring the 
blades to within negative pitch-range. 
ï5 -.Subsequently w.hen the blades, have..been 
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brought into the positiv.e pitch-range the stops 
are returned by abutment {}4 tolie in the path of 
the part 55 of the rare 7. 
The stops 59 become effective fo prevent fur- 
ther movement of rare 7 towards the left when 
the blades are at zero pitch. 
The sequence of operations performed under 
different fiight conditions will now be described. 
Prior to starting the power plant itis assumed 
that the rare 7 of the pitch change motor {} is 
against the stop 59 (the blades being at zero 
pitch) and that the control J7 is adjusted to ifs 
slow-running position C. The power plant is 
then started. 
For take-off the control | 7 is moved to its full- 
power position A, i. e., with forward thrust, and as 
a consequence the power plant accelerates. The 
blades | | remain ,at their zero-pitch setting until 
the speed of the plant exceeds the datum speed 
for which the unit 4 bas been adjusted. There- 
after the blades |! are adjusted by motor 
wards a coarse-pitch position until the full power 
of the engine is absorbed. Whilst the blades | | 
are being thus adjusted rare 7 moves clear of the 
. stops 59. 
During normal flight, control |7 is adjustable 
to any position along slot 23 and the pitch of the 
blades || controlled by the unit |4 within the 
positive-pitch range, the datum setting of the 
unit being made to accord with the power selectd 
by lever | L 
During the landing approach the power con- 
trol 7 is adjusted to the minimum power posi- 
tion for landing i. e. to about opposite gate 25, 
the lever | 7 remaining within slot 23. The datum 
setting of unit |4 will be correspondingly adjust- 
ed at the saine rime and it is arranged that power 
developed by the engine under these conditions 
is suificient to provide only a proportion of the 
power required to drive the propeller. As a con- 
sequence the propeller motors and acts as a 
windmill to provide the remaining portion of the 
power. This will bave the effect oï producing 
drag thereby preventing the gliding speed of the 
aircraft from becoming excessive. If the pilot 
wishes to reduce this drag or. to obtain a thrust in 
the forward direction he suitably adjusts the 
lever 7 away from iîs minimum-power position 
and towards.the end A of slot 23. 
As soon as the aircraft touches clown control 
|7 is moved through gate 25 from the forward- 
thrust slot 23 to slot 24 and is then moved to ifs 
maximum power position B. During the more- 
ment of the power control from the slot 23 to the 
slot 24 an arm 4| of the associated two-position 
switch is moved fo engage the contact 42. This 
completes a circuit from battery 44 to solenoids 
35 and 37 and both are energised. Actuating sole- 
noid 37 sers va!ve 28 to pass pressure fiuid to mo- 
tors 32 and 33 and as a consequence the colmec- 
tions from valve 3 to motor {} are transposed; 
at the saine rime the "blow-off" pressure of valve 
39 is increased. Actuation of solenoid 35 sers 
valve 27 to pass pressure fluid to motor 29 so that 
valve |3 is overridden to direct pressure fluid 
from pump |2 by pipe 54 to the motor 
is thus urged to the left i. e. to move blades | 
into the negative-pitch range. The motor 32 in 
adusting valve 9 permits the pump 2 to deliver 
at an increased pressure to motor {} so that valve 
56 is opened. The abutment {}4 is thus moved fo 
the right allowing stops '59 fo fall inwardly--the 
rare 7 is then free to continue its travel and the 
blades enter the negative-pitch range. 
. whe n the blades bave assumed aposition cor- 
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responding to a small negative pitch (af alJout 
--5 °) the slide 48 of the pitch following device 
moves arm 45 of ifs two-position switch on fo 
stud 47 to break the circuit to the overriding sole- 
5 noid 35. Solenoid 37 remains energised, how- 
ever, so that the off duct connections from the 
valve |3 of unit |4 to the motor 6 remain trans- 
posed. The overriding solenoid being de-ener- 
gised, the unit 4 is free f0 assume control again 
lO and due fo ifs transposition the propeller is able 
fo constant .speed within the negative-pitch 
range. 
The amount of braking thrust obtained is con- 
trolled by adjusting the position of control |7 
15 along the reverse-thrust slot 24 as its movement 
away from gare 25 towards the end B of the slot 
bas no effect on the switch 
The minimum power position to which he con- 
trol ! 7 may be set with reverse thrust is arranged 
20 to be hot less than that required to maintain 
the datum speed for which the unit |4 has been 
set by the control 7. This will ensure that the 
propeller blades remain within the negative- 
pitch range. If the power were to be reduced 
25 below this value the speed would fall and as a 
consequence the propeller blades would be moved 
towards the positive pitch range until thisaction 
was stopped by £he pitch-following device adjust- 
ing switch 45 to energise ,the overriding solenoid 
3O 35 once again. 
When the landing run is complete the power 
control |7 is moved to ifs slow-running position 
C. In performing this movement arm 4! is set 
on fo stud 43; the overriding solenoid 35 is en- 
35 ergised and simultaneously solenoid 37 is de- 
energised so that the unit 4 is overridden and 
pressure fluid is directed along pipe {}4 to the left 
hand end of the motor 6 to more rare 7 to bring 
the blades J| into the positive pitch range. 
4o nally, the overriding solenoid is cut-out when 
the two-position switch 45 is actuated by the 
pitch-ïollowing device on the blades being 
turned to the positive pitch range. 
In the modification shown in gure 2, the unit 
4. |4 is normally adusted by the control |7 as de- 
scribed above but in this arrangement it is ca- 
pable of being overridden in its operation by a 
manual speed control 79. The latter may be set 
to three positions one of which (D) corresponds 
5O to the normal operation of the propeller 5 when 
the unit 4 is adjusted by the control |7 in the 
manner described above. Another position (E) 
corresponds to a setting of the propeller blades 
at which the maximum speed of the power plant 
55 is obtained and the third position F is selected 
when it is desired to feather the blades. When 
the speed control 7} is set to position E or F it 
overrides the control 7 in adjusting the unit |4. 
Control 79 is connected with unit 4 by a linkage 
60 7{} for this purpose. 
In contradistinction to the arrangement of 
Figure! the valve 28 controls the passage of pres- 
sure fluid to the reversing motor 33 oniy whilst 
the valve 27 regulates its passage to both the 
65 overriding motor 29 and the pressure-increaiing 
motor 
There is associated with the control 7} a switch 
7| which is only closed when the controi is set 
to position E. Similarly there is associated with 
70 control J7 a two-position iwitch 72. The latter 
ii actuated by the control ! 7 in the saine manner 
as described with reference to Figure 1, namely, 
the switch is adjusted fo open one circuit and 
close another when the control |7 is moved from 
' slot 23.to 24 and vice versa.. Switch 7! is .con..-. 



rected in series with overriding solenoid 85, bat- 
tory 44, and a switeh-74 assoeiated with a piteh 
ïollo.wing deviee generally indicated by the 
erenee numeral 73. One side o£ switch 72 is 
conneeted in series with overriding solenoid 3ri, 
battery 44 and another.switch 75 associated with 
the device 78. The other side o£ switch 72 is 
conneeted in series with the battery 44 and with 
the reversing solenoid 37. The device 73 is op- 
erate4 by the blades Il through a lost,motion 
mechanism in the saine way as described 
'Figure 1. The pitch-followïng device is. con- 
nected with the switches 74, "/ so that switeh 
is opened when the blades :reach a pitch-selected 
£or take-off (the take-off piteh) .and switch  
is actuated when the btades are :set to a small 
negative pitch. 
her the motor 6 is brought into operation 
to.move-the blades ! ! ïrom the positive to the 
negative pitch range the rare 7 is stopped when 
the .blades reach their zero-pitch position as de-. 
scribed with reïerence £o Figure % 
The-controis .17 and 7} are interconnected so 
ttat, the speed .control must be moved fo ifs 
maximum speed, position beïore the eontrol 
çanbe movedfrom slot 23 to slot 24 and £urther 
so that control 7 cannot be moved to the slow- 
running position c whilst control Tri is af ifs max- 
iraum speed position E. 
The sequence of operations perormed with the 
arrangement o£ Figm'e 2 under different flight 
conditions Will now be described. 
. Prior fo starting the engine if is assumed that 
the ram7 is-against the zero pitch stop, that 
the power control f7 is in its slow-running posi- 
tion and that the speed control 7 is in ifs normal 
position. The power plant is thon started. 
For take-offthe power control 17 is movedto 
position A and .as a consequence the origine ac- 
celerates. The blades I! romain af their zero- 
pitch setting until the speed of the origine ex-. 
ceeds the datum speed value for which unit 
adjusted whereupon the btades are moved 
wards a coarse position untfl the full power of 
the engine is absorbed. 
.During norragl flight the power control |7 may 
be adjusted fo any position along slot 23 i. e. for 
forward thrust and the propeller blades are ad- 
instable by the constant-speed unit af settings 
above the zero-pitch stop. 
. Durlng the landing approach the power con- 
troI |7 is moved fo lie opposite gare 25, a position 
corresponding fo minimum power for landing. 
The speed control 9 is thereafter moved toits 
maximum speed position (E) and as a conse- 
quence switch 7| is closed. The effect of this 
to energise the overriding sotenoid  so as to 
permit twdrau!ic fiuid fo enter motor 6 to move 
the blades | towards the negative-pitch range. 
When the blades are thus moved to a fine pitch 
setting oniy a little above zero pitch the pitch- 
following device 73 is operated to open switch 
and break the circuit fo the overriding solenoid 
35. The propeller is thon îree fo constant speed 
af the maximum speed selected by the manual 
speed control. Under these conditions the ori- 
gine power is sufficient to provide oniy a propor- 
tion-of the maximum speed demanded by the 
speed control 7-and as a consequence the pro- 
peller must act as a windmill to provide the re- 
maining portion of the power. This will bave 
fhe effect of .producing drag theïeby preventing 
the gliding speed of the aircraft from becoming 
excessive. If the pilot wishes to reduce this drag 
or te ebtain a thrust in the forward direction 

he .suitably djusts the power control lever |7 
towards the fulI power position A. 
As soon as the aircraft touches down the.power 
control |? is moved sideways through .gare 2  and 
5 is thon moved fo ifs maximum power position B 
with reverse tin'ust. Dm'ing the movement of 
the power control from siot 23 fo slot 2 the wo- 
position switch 2 is actuated so that sotenoid 
35 is again energised; as a consequence the zero- 
l0 pitch stop is withdrawn and unit |4 is over- 
ridden so that the propel!er blades are rnoved to 
within the negative-pitch range. When the 
blades bave assumed a position corresponding.to 
a small negative pitch the pitch-ïollowing device 
15 ï3 actuates switch ] fo break the circuit to.sole- 
noid 85 and to energise the reversing solenoid 87. 
As a consequence the reversing valve :36 is posi- 
ioned to transpose the off duct connections h'om 
the unit |4 to motor  and the propeller  is 
0 thon free to constant speed within the :everse 
pitch -range. 
The amount of braking thrst obtained, is 
varied by adjusting the position of the power 
control |7 along slot 
25 The minimum power position to which: the 
power control may be set with reverse thrust is 
arranged so that the power cannot be reduced be- 
low that required to maintain the maximuï 
speed selected by the manual cont'ol ]O with. a 
30 small amount of reverse ttn'ust. This is to .en- 
sure that the prope!ler blades romain within the 
reverse-pitch range. If the power were fo be 
reduced below this value the speed would ïall and 
as a consequence the blades | I would be. moved 
35 towards the positive-pitch range-until this action 
was stopped by the adjustment of switck 75 by 
the pitch-following device. 
When the landing run is completed the speed 
contïol 7 is returned to position D and thepover 
40 control is moved fo its slow-running position C. 
This movement of the power control .actuates 
switch 72 ar/d brings the overriding solenoil 
into operation.to permit pressure fluid fo pass fo 
the reversing motor  so that the reversing valve 
45 is retuïned fo its normal position. Finally, the 
reversing and oveïriding solenoids are cut out by 
switch 5 when tI]e blades are.about fo enter the 
positive pitch range; the propeller blades then 
ssume a position ready for taxiing or take-off. 
50 We claire: 
1. A variable pitch propeller comprising a hub, 
af toast two blades carried for rotation with the 
hub and capable of pitch-change movements 
within a positive and negative pitch ïange an 
55 hydraulic pitch-change motor, a tïansmission be- 
tween the motor and each bladewhereby the.iat- 
tez" is adjusted by the motor, a mechanical stop 
to prevent the blades moving into the negative 
pitch ],ange, an hydraulicall--operated means to 
0 remove the stop and thereby allow the blades to 
move into and within the negative pitch range, a 
pump fo supply the motor with fluid under pres- 
sure, a constant speed unit automatically-to 
regulate the passage of pressure fluid from the 
5 pump fo the motor with variations in propeller 
speed when the blades are in the positive and 
negative pitch ranges, a valve fo reverse the hy- 
draulic connections îrom the constant speed zmit 
to the pitch change motor, means temporarily to 
7) over-ride the constant speed unit to pass pressure 
fiuid to the motor, a manual control fo adjust 
the reversing valve and temporarily fo set the 
over-riding means of the constant speed unit so 
that the blades are moved to within the negative 
7 pitch range and blade-controlled means fo re- 
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set the over-riding rneans when the blades are 
brought within the negative pitch range so that 
the blade pitch is automatically adjusted by the 
constant speed unit within the negative pitch 
range. 
2. A variable pitch propeller as clairned in 
claim 1 wherein the mechanical stop is norrnally 
-effective to prevent rnovernent o.f the rare of the 
pitch change motor, said stop being displaceable 
to permit furthermovernent of the rare to bring 
the blades into the negative pitch range by an 
hydraulic motor which is subjected fo the pres- 
sure fluid in the pitch change motor. 
3. A variable pitch propeller cornprish]g a hub, 
at least two blades carried for rotation with the 
hub and capable of pitch-change rnovernents 
within a positive and negativi pitch range, an 
hydraulic pitch-change motor, a transmission 
between the motor and each blade whereby the 
latter is adjusted by the motor, a stop fo prevent 
the blades rnoving into the negative pitch range, 
and hydraulically-operated means to remove the 
stop and thereby allow the blades fo rnove into 
and within the negative pitch range, a pump to 
supply the motor with fluid under pressure, a con- 
stant speed unit automatically to regulate the 
passage of pressure fluid frorn the pump fo the 
rnotor with variations in propeller speed when 
the blades are in the positive and negative pitch 
ranges, a valve to reverse the hydraulic connec- 
tions from the constant speed unit fo the pitch 
change motor, rneans temporarily to over-ride 
the constant speed unit to pass pressure fluid to 
the motor, a manual control to adjust the revers- 
ing valve and temporarfly to set the over-riding 
means of the constant speed unit so that the 
blades are moved fo within the negative pitch 
range and blade-controlled means fo reset the 
over-riding rneans when the blades are brought 
within the negative pitch range so that the blade 
pitch is autornatically adjusted by the constant 
speed unit within the negative pitch range. 
4. A variable pitch propeller comprising a hub, 
at least two blades carried for rotation with the 
hub and capable of pitch-change movements 
within a Positive and negative pitch range, an 
hydraulic pitch-change motor, a transmission be- 
tween the motor and each blade whereby the 
latter is adjusted by the motor, a mechanical stop 
to prevent the blades moving into the negative 
pitch range, an hydraulically-operated means to 
remove the stop and thereby allow the blades to 
more into and within the negative pitch range, 
a pump to supply the motor with fluid under pres- 
sure, a constant speed unit automatically fo regu- 
late the passage of pressure fluid from the pump 
fo the motor with variations in propeller speed 
when the blades are in the positive and negative 
pitch ranges, a valve fo reverse the hydraulic con- 
nections from the constant speed unit to the pich 
change motor, means temporarily fo over-ride the 
constant speed unit to pass pressure fluid to the 
motor, a manual control to adjust the reversing 
valve and temporarily to set the over-riding 
means of the constant speed unit so that the 
blades are moved to within the negative pitch 
range, blade-controlled means to re-set the over- 
riding means when the blades are brought within 
the negative pitch range so that the blade pitch 
is automatically adjusted by the constant speed 
unit within the negative Pitch range, said pitch- 
change motor comprising a movable rare, said 
mechanical stop being normally effective fo pre- 
vent movement of said rare, an hydraulic motor 
subjected fo the pressure fluid in the pitch- 
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change motor for displacing said stop t0 permit 
further movement of the ram fo bring the blades 
into the negative pitch range, a relief valve for 
limiting the pressure of fluid Passing to the pitch- 
5 change motor, and means for increasing the load- 
ing of the relief valve when thé manual control 
is adjusted to bring the verridingmeans into 
operation. ' " 
5. A propeller as clairnedC claire 4 wherein 
10 the ioading-of the relief valve is increased by a 
hydraulic motor. 
6. A variable pitch propeller comprising a hub, 
at least two blades carried fo.r rotation with the 
hub and capable of pitch-change movemeïts 
15 within a positive and negative pitch range, an 
hydraulic pitch-change motor, a transmission be- 
.tween the motor and each blade whereby the 
latter is adjnsted by the motor, a mechanical stop 
to prevent the blades moving into the negative 
20 pitch range, an hydraulically-operated means to 
remove the stop and thereby allow the blades to 
more into and within the negative pitch range, 
a pump to supply the motor with fluid under pres- 
sure, a constant speed unit automatically to 
25 regulate the passage of pressure fluid from the 
pump to the rnotor with variations in propeller 
speed when the blades are in the positive and 
negative pitch ranges, a valve fo reverse the 
draulic connections from the constant speed unit 
30 to the pitch change motor, means temporarily to 
over-ride the constant speed unit to pass pressure 
fluid to the motor, a manual control to adjust 
the reversing valve and temporarily to set the 
over-riding means of the constant speed unit so 
35 that the blades are moved fo within the nega- 
tire pitch range, blade-controlled means fo re- 
set the over-riding means when the blades are 
brought within the negative pitch range so that 
the blade pitch is automatically adjusted by the 
40 constant speed unit within the negative pitch 
range, hydraulic means for adjusting the over- 
riding means and the reversing valve, solenoid- 
operated valves for controlling the pressure fluid 
fo the hydraulic motors, and switches for con- 
45 trolling the solenoid-operated valves and being 
adjusted by the manual control and by the blade- 
control means. 
7. A variable pitch propeller comprising a hub, 
at !east two blades carried for rotation with the 
50 hub and capable of pitch-change movements 
within a positive and negative pitch range, an 
draulic pitch-change motor, a transmission be- 
tween the motor and each blade whereby the lat- 
ter is adjusted by the motor, a rnechanical stop 
55 to prevent the blades moving into the negative 
pitch range, an hydraulically-operated means to 
remove the stop and thereby allow the blades fo 
more into and within the negative pitch range, a 
Pump 4o supply the motor with fluid under pres- 
60 sure, a constant speed unit automatically to regu- 
late the passage of pressure fluid from the pump 
to the motor with variations in propeller speed 
when the blades are in the positive and negative 
pitch ranges, a valve fo reverse the hydraulic con- 
65 nections from the constant speed unit to the pitch 
change motor, means temporarfly to over-ride the 
constant speed unit to pass pressure fluid fo. the 
motor, a manual control fo adjust the reversing 
valve and temporarfly to set the over-riding 
7o means of the constant speed unit so that the 
blades are moved to within the negative pitch 
range, b!ade-controlled means to re-set the over- 
riding means when the blades are brought within 
the negatàve pitch range so that the blade-pitch 
75 is automatically adjusted by the constant speed 
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